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gradients were very wide apart during these high coast winds, 
and, as there was no visible storm center, it was not easy to 
account satisfactorily for the observed velocities. These are 
instances of the general fact that  high areas are capable of 
producing high winds along their edges, though these are usii- 
ally associated, if not exclusively so in the public niiiid, with 
a low barometer and storm center. There were no other high 
velocities of the wind in June, except the temporary gusts 
which accompany the development of thunderstorms.-~. H. 
Bigelow, Prqfexsor. 

THUNDERSTORM FORECASTS. 
The spring season of 1898 has been comparatively slow in 

warming up to summer temperatures ; a t  the same tinie the 
eastward circulation of the npper atinospher,. was apparently 
very stagnant. When the solar radiation became a t  last 
effective in warniing the lower strata, this produced condi- 
tions favoring local convectional overturning of the lower 
strata, and the development of showers and thundt.rstorms 
in excess of the general aniount belonging to June. The 
forecasts for June have as a rule, in tlie experience of the  
Weather Bureau, had a lower percentage of verification than 
any other month, and thin is due to the turbulent convectivnal 
interchange between the surface and the lower cloud strata. 
On the 7th thiinderstorms occurred in the Mississippi Valley 
and on the Rocky Mountain slope; on the 8th they covered 
the Ohio Valley, the Lake region, and the Southern Mountain 
slope ; on the 9th they recurred in about the same districts ; 
on the 10th they covered the Lake region, the Ohio and the 
Mississippi valleys ; on the 11th they repeated i n  the same 
districts and extended somewhat toward New Englaiid ; on 
the 12th they overspread New England and the Atlantic States, 
and occurred again in the Lake region, the Ohio, and lower 
Mississippi valleys ; on the 13th they were reported in about 
the same districts; on the 14th they occurred in tlie Atlantic 
States, and began to appear once more on the Middle Moun- 
tain slope ; on the 15th they were confined to the Gulf States 
and the Mountain slope; on the 16tli, l’ith, and 18th they 
were generally limited to  the east Gulf States ; on the 19th 
they visited the lower Lake region and the eant (;ulf States. 
After this date thunderstorms became somewhat less frequent. 
Their occurrence was generally well coverecl by the forrcasts 
during the period just described. One noticeable fact limy 1 ~ e  
mentioned, nainely, that  thunderstornis do not by any means 
limit themselves to localities included in the eatltern qnad- 
rants of the low areas, but are found all around the periph- 
ery of the high areas, and also very frequently within a 
high area itself. This shows that  i t  is the vertical convection, 
rather than the horizontal circulation, which is chiefly con- 
cerned in the production of this class of local storms. Sonir- 
times the cumulus cloud stratum from the west may overflow 
a stagnant lower layer of air, arid thus intensify these thun-  
derstorm conditions. Insolation a t  the ground ancl overflou - 
ing of cool air at the height of a mile or two primarily pro- 
duce these overturnings and local storms.-F. H. B i ~ / d / ~ w .  
Pro fcssor. 

-0 

FORECASTS AT CHICAGO, ILL. 
The storm of June 34-25 was the only one during the month 

which was attended by high wiiids quite generally over tht 
upper Lakes. The following message was issued on the 24th 
to Lakes Michigan a i d  Huron and eastern and central Lake 
Superior: 

Hoist storm sorithwest signals a t  10:30 a. m. Partly clou(ly weather 
and squalls indicated, with brisk to high southwest winds. 

Maximum wind velocities were reported as follows: Chicago. 
50 ; Marquette, 38 ; Alpena, 38 ; Green Bay, 30. The dislday- 
man at Mackinaw wrote, under date of June 25 : 

The most severe storm seen in this section for a long time began yes- 
terday at 1330 p. m., two hours after hoisting signals, the wind blowing 
s gale from southwest to.west. accompanied by very herrvv thunder 
jrlualls and very heavy rain. The storm caused consideralife damage 
to electric wire;; telegraphic communication to portions of northern 
hIichipan was interrupted for twenty-foiir hours. 

E.  E. G u r r i i ~ t t ,  Prqfessor a nil Forecast Qficinl. 
_ _  --- 

FORECASTS AT SAN FRANCISCO, GAL. 
No warnings of weather conditions u-ere issued during the 

uionth of June. A serious and destructive norther occurred 
DU June 29 and 30 throughout the region from San Francisco 
and Stockton northward, and mention of i t  was made in the 
daily forecasts. However, since there were no means of pro- 
tecting the crops then exposed against its effects, a special 
warning was not cleeniecl advisable.- W. H. H(t7~/~072, LfJCCd 
Friirmist Qficinl. 

FORECASTS AT PORTLAND, OREG. 
KO wind-signs1 orders were issued doring the 1nun th, there 

being no storms. 
During June tht. prevailing 1)aronietric conditions were most 

peculiar. The “ suninier type ” of weather conditions did not 
appear, and the resul t was that freclneii t showers occurred, with 
peculiar temperature changes. Under ahnormal haronietric 
sonditions accurate forecasts are niore difficult to iiiake than 
when normal coiidi tions prevail. Froni tinie to tinie during 
the inon th the ofice published iufornmtion that  the s u m ~ n e r  
conditions had not yet arrivecl and that showers must be ex- 
pected. This inforination was of great value to the farmers, 
for i t  enabled theni to save their hay crop. Frequent personal 
a n d  telephonic requests were made by fruit men, farmers, and 
bay dealers for special wrather forecasts in connection with 
hay, strawherries, and cherries. Requests were made hy farm- 
ers for logotype postal-card forecasts, and the requests were 
granted. 

Ininan, Ponlson S. Co., a large luinher firm i n  this city, con- 
structed a raft containing 5,000,000 feet of rough lumber, to 
be taken to Sail Francisco hy tugs. Success nieant large 
profits and a new industry; failure meant the 108s of many 
thousand dollars. They consultetl this office and intended 
to start t h p  raft when I said s o ;  but, owing to prices, they 
started Iirfore I was satisfied that they were safe. I wanted 
a s u n ~ ~ ~ i e r  weatlier type. Fortunatrly they were fairly suc- 
cessful, losing only about 500,000 feet. They informed me 
that the nest  raft would go i n  August. on “Il’eather Bureau 
orders on 1 y .”--E. 5’. Pu!/ i~c, Low 1 Fo r w t ~  t ( !tfici/r I. - 

AREAS OF HIGH AND LOW PRESSURE. 
During tlie month tlie paths o f  eight highs and ten IOWS 

wert. d€icient ly  well defined to he traced, and they will be 
found on Charts I ancl I1 in this REVIEW. Tlie acconipany- 
ing tnl)lp gives the principal facts regarcling the first appear- 
ance of these conditions and the date and place of their dis- 
appearance, their duration, length of path, and velocity. 
Tlie more interesting facts of the nionth relate to the occur- 
rence of thunder&mns, and a note on their development 
will he found under the proper head. 

Hf~ghs.-In projecting these highs on Chart I it should he 
noted that often they are extremely inclefinite in their appear- 
ance and hence the positions are often only approximate. 
Also, as has been repeatedly stated before, in northwest 
Canada, the appearance of both highs and lows is quite de- 
ceptive, owing to the fact that  the current temperature is used 
i n  making the reduction of pressure to sea level. In  conse- 
quence of this a niorning low temperature will produce a fic- 
titious high, or very much exaggerate a weak one. This dif- 
ficulty is avoided in the United States 1)y using the niean 
temperature of the current ana previous observation, thereby 
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diminishing the effect of the diurnal change in temperature. 
Of the highe three appeared off the Pacific coast, two to the 
north of Montana, and three in Manitoba or the Lake Supe- 
rior region. Five of these were traced to the south Atlantic 
coast, two to Newfoundland, and one disappeared in Illinois. 

Lows.-Of the lows, five were first seen near Montana, three 
in the central Plateau region, and two in the lower Missouri 
Valley. Six of the storms could be followed to Newfnund- 
land, two were last noticed of?' the middle Atlantic coaet,, and 
one died oiit in the central Gulf States. A s  low No. I niovetl 
into the Atlantic Ocean a northeast wind of 52 miles an 
hoar occurred a t  Block Island, 1). in. of 4th. As low No. VI11 
reached the upper Lake region, evening of the %th, a west 
wiiid of 48 miles an hour was caused a t  Cleveland. Thr 
same afternoon ParkerRhrg esperienced a thunderstorni with 
west lvind of 63 miles, and Pittsburg the same kind of wind 
of 45 miles froin the nort hwest.-H. A. H ~ i r c n ,  Pt*c!fenwr. 

M m n m l e  of cenlers of aTem of high and bvl prasure. 
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table. Hydrographs for typical points on seven principal 
rivers are shown on Chart V. The stations selected for 
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- 
burg, on the Mississippi ; Cincinnati, on tlie Ohio ; Nashville, 
on the Cumberland ; Johnsonville, on the Tennessee ; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 

For fuller details SPP Rlouthly Bulletin of the River and 
Flood Serrict. for Julie, 1 N8.-F.  TI7. Iiric4clt. 
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RIVERS AND FLOODS. 
During June the general tendency of all streanis, except 

the extreme upper hlississippi and central Missouri, was to 
lower levels, and a t  intervals navigation on the rivers of 
South Carolina, Georgia, and Alabama, and 011 the Ohio and 
Cumberland rivers was seriously interrupted. Good navi- 
gable stages, however, were maintained on the Mississippi, 
Missouri, Arkansas, and Red rivers. 

Heavy and in some instances excessive precipitation from 
the 2d to the 4th over tlie watersheds of the extreme upper 
Mississippi and the St. Croix rivers caused a rapid ant1 de- 
cided rise of the rivers in that vicinity, and 8ome apprehen- 
sion was felt by squatters in the lowlands. There is no Ateam- 
boating in that section ; there is, however. considerable log- 
ging carried on, and the latter interest is reported as having 
sustained considerable damage. Sawmills were shut down 
and bottoms overflowed, the latber resulting in slight damage 
to crops. A moderate flood also occurred in the Kansas City 
river district, but no material daninge was done. 

The highest and lowest water, mean stage. a d  monthly 
range at 118 river stations are given in the accompniiying 


